Purpose: Laparoscopic live donor nephrectomy is now an accepted alternative to open surgery in donors with normal renal vasculature. However, the suitability of laparoscopy for donors with anomalous vasculature is less well known. We compared the donor and recipient outcome data of 16 patients with circumaortic or retroaortic left renal vein to 20 recent patients with normal left renal venous anatomy undergoing laparoscopic donor left nephrectomy.
Following demonstration of the feasibility of laparoscopic donor nephrectomy (LDN) in the survival porcine model by Gill et al in 1994, 1 Ratner et al performed the first clinical LDN in 1995. 2 In addition to the merits of minimizing donor morbidity, hospital stay and convalescence, multiple studies have shown short-term and long-term renal allograft functional outcomes in recipients of LDN to be equivalent to their open counterparts. Consequently, LDN has been gradually incorporated into clinical practice at numerous transplant centers.
LDN emulates the surgical principles of the open approach. In regard to selection of the donor kidney, consensus dictates that the better kidney should remain with the donor. 3 In general, it is preferable to use the left donor kidney because its longer renal vein facilitates subsequent transplantation. However, in the presence of multiple left renal arteries or major anomaly of the renal vein the right kidney may be selected. 4 Sparse information is available in the literature regarding the impact of major anomaly of the left renal vein on the outcome of laparoscopic left donor nephrectomy and subsequent transplantation. 5, 6 We compared outcome data of 16 donors with circumaortic or retroaortic renal vein undergoing laparoscopic live donor left nephrectomy to a contemporaneous group of 20 patients with normal left renal venous anatomy. Recipient outcomes in these 2 groups were also evaluated.
MATERIALS AND METHODS
From October 1997 through October 2002, 170 consecutive donors underwent laparoscopic live donor nephrectomy at our institution. Donor suitability was confirmed by standard preoperative evaluation including medical, surgical, psychological and immunological evaluation, and detailed informed consent. Imaging studies to delineate renal vascular and retroperitoneal anatomy included 3-dimensional volume rendered computerized tomography and/or traditional renal angiography.
Of 170 patients 18 (10.6%) had a major anomaly of the left renal vein, with a circumaortic left renal vein in 16 and retroaortic renal vein in 2. Of the patients with a circumaortic left renal vein 2 also had multiple left renal arteries. Both of these patients underwent retroperitoneal laparoscopic right donor nephrectomy and were excluded from this study. the 14 patients with circumaortic left renal vein and the retroperitoneal approach was used in the 2 patients with a retroaortic left renal vein. Briefly, dissection was initiated along the lower renal pole where the ureter and gonadal vein were identified and dissected laterally off the psoas muscle. The gonadal vein was traced towards the left renal vein where the 2 components of the circumaortic vein were identified and meticulously dissected. The adrenal vein, gonadal vein and lumbar vein (if present) were identified, clipped and transected. The posterior retroaortic component of the renal vein, which in our experience is usually smaller, was transected between clips or in 1 case with an Endo-GIA stapler (U.S. Surgical, Norwalk, Connecticut). The renal artery was dissected circumferentially and prepared for subsequent clipping. Retroperitoneoscopically, the retroaortic renal vein was readily identified and carefully dissected.
Categorical variables were analyzed using chi-square test and, when applicable, the Fisher exact test. Continuous variables (all nonparametric) were analyzed using the MannWhitney U test. For all statistical tests p Ͻ0.05 was considered statistically significant.
RESULTS
Demographic donor characteristics, including age, gender and body mass index were comparable between both groups (table 1). Transperitoneal approach to laparoscopic left donor nephrectomy was used in all patients except for the 2 patients with a retroaortic vein who were approached retroperitoneoscopically. Mean operative time in group 1 was comparable to that of group 2 (199 versus 226 minutes, p ϭ 0.90). Estimated median blood loss in both groups was similar (125.0 vs 100.0 cc, p ϭ 0.45). One patient in group 1 experienced a 1,200 cc blood loss due to lumbar vein injury, which was controlled laparoscopically.
Warm ischemia time was comparable between groups (3.4 versus 3.9 minutes, p ϭ 0.14). Harvested length of the left renal artery (3.0 vs 3.3 cm, p ϭ 0.51) and renal vein (3.7 vs 4 cm, p ϭ 0.16) was also similar in both groups. The renal artery and vein length was measured after back table perfusion following minimal dissection of the renal artery and staple line removal of the renal vein. Using a ruler, the stretch length of the renal artery and vein was measured from the hilum to the cut edge. Length of hospital stay was not statistically different.
Recipient demographic, perioperative and allograft function data of kidneys from donors with anomalous left renal vein (group 3) and recipients from donors with a normal single left renal vein (group 4) are presented in table 2. Demographic data (age, gender, body mass index), warm ischemia time (time from renal artery clip occlusion to start of back table perfusion), cold ischemia time (time from the initial back table perfusion to the beginning of vascular anastomoses) and revascularization time were comparable between the groups. The transplant surgeon believed that bench ex vivo reconstruction did not require significant additional time in the anomalous renal vein group. Allograft function at 5 days, and at 1, 3, and 6 months was comparable between the groups. One patient in the control group (group 4) required temporary dialysis because of delayed graft function. Recipient serum creatinine at 1 year was also similar (1.5 vs 1.5 mg/dl, p ϭ 0.71). No ureteral complications were encountered in the recipients in either group.
DISCUSSION
Laparoscopic live donor nephrectomy must follow the principles and indications previously established by open surgery. However, historical reviews of open donor nephrectomy series reveal use of the left kidney in only approximately 70% of cases, whereas in the recent laparoscopic donor nephrectomy series the left kidney has been used in more than 90% of cases. It has been our observation that since the advent of laparoscopic donor nephrectomy, an almost exclusive preference for procurement of the left kidney has emerged. Several factors may have contributed to this shift in practice. Procurement of left kidney allows a longer renal vein compared to the right side, which technically facilitates subsequent transplantation. The right renal vein is short and often thinwalled, which may render the transplantation procedure more difficult. The right renal artery is usually located directly posterior to the short right renal vein, requiring increased intraoperative manipulation of the renal vessels during donor nephrectomy, with an increased potential for vasospasm and iatrogenic vascular injury. Some series of laparoscopic right donor nephrectomy have documented a higher potential for vascular complications with eventual graft loss. 5 Circumaortic and retroaortic variants constitute the most common anomalies of the left renal vein, with a reported incidence of 9% to 14%. 7, 8 Because of the potential for inadvertent venous injury, presence of a circumaortic or retroaortic renal vein has been considered a relative contraindication for left donor nephrectomy by some. 4 Current literature contains sparse information about this issue as it pertains to laparoscopic left donor nephrectomy.
In this retrospective study we evaluated the impact of circumaortic or retroaortic renal vein on outcomes of laparoscopic left donor nephrectomy. Left donor nephrectomy was efficaciously performed in the presence of left renal venous anomaly, with surgical outcomes comparable to patients with a normal left renal vein. Importantly, the warm ischemia time and harvested length of the left renal artery and vein were similar. The transplant surgeon held the impression that no significant additional ex vivo vascular reconstruction was required on the bench table, which in contrast, is frequently required for right kidneys. 5 There were no ureteral complications in the recipient and no difference in early or late allograft function.
We attribute our sanguine results to 2 important factors. The first is our routine use of spiral 3-dimensional computerized tomography angiography to image potential donor candidates. Not only is it less invasive, it also provides superior details of the renal vascular anatomy including the location, size and spatial interrelationship of the renal, adrenal, gonadal, and lumbar veins. This information is valuable in preoperative assessment of multiple renal arteries and any venous anomalies. 9, 10 The second factor concerns laparoscopic technique. In the presence of a circumaortic renal vein the transperitoneal technique is used. The 2 components of the circumaortic renal vein are carefully identified and meticulously dissected. Additionally, attention should be paid to adequately judge which component of the circumaortic vein should be preserved for the subsequent renal transplantation. In our experience the posterior component of the circumaortic renal vein usually has a smaller caliber and can be safely controlled with clips. Therefore, if one is comfortable controlling large lumbar renal vein branches laparoscopically, one should be able to use a similar technique to control a circumaortic renal vein during donor nephrectomy.
In our series the Endo-GIA stapler had to be used in only 1 case to safely control the posterior component of the circumaortic renal vein due to its larger diameter. In the 2 patients with a retroaortic left renal vein we used the retroperitoneal laparoscopic approach. Although the retroperitoneal working space is somewhat limited, left and right retroperitoneal laparoscopic donor nephrectomies can be performed efficaciously. 11, 12 Using retroperitoneoscopy, we found that a long left retroaortic renal vein could be readily harvested. It is imperative for the laparoscopic surgeon to be familiar with the retroperitoneal approach and its technical nuances before attempting retroperitoneoscopic left donor nephrectomy in the presence of a retroaortic renal vein.
Mandal et al reported a total of 14 (6.2%) patients with a retroaortic or circumaortic renal vein in a series of 227 kidneys procured laparoscopically. 5 They did not compare donor and recipient allograft functional outcomes with a control group of patients with normal left renal vein anatomy as was been done in our study. However, they did not experience any vascular complications with left renal grafts with major renal venous anomalies. Our study corroborates the safety of procuring grafts with aberrant left renal vein anatomy.
CONCLUSIONS
Presence of a circumaortic or retroaortic renal vein does not represent a contraindication to laparoscopic left live donor nephrectomy. Even in the presence of anomalous left renal vein anatomy, a renal allograft can be procured with excellent donor and recipient outcomes. 
